Background: Despite the rapid expansion of malaria into highland areas of Ethiopia and the movement of malaria inexperienced people to endemic areas, there is no enough information about how highland communities perceive malaria. Objective: To assess communities' awareness of malaria and its mosquito vector in highland rural communities of central Ethiopia. Methods: A community-based cross-sectional survey involved 770 heads of household was conducted during
Introduction
Highland malaria epidemic has repeatedly become one of the serious public health problems in many east African countries like Ethiopia, Kenya, Uganda and Tanzania particularly since the late 1980s mainly due to climatic change (1) and other factors related to changes in land use, drug resistance, migration of non-immune people, inadequate health facilities (2, 3) . In Ethiopia, malaria was previously considered a major public health threat to people living in lowland areas of the country (4) . In recent years, however, the disease has been expanding its extensive geographic coverage, and is increasingly recognized as a major health problem in midlands (temperate) and even in some highland areas of the country (1, 3, 5) . In addition, non-immune people living in highland areas frequently move to malaria endemic areas for various purposes such as settlement, search for fertile lands, seasonal migration of pastoralists, and those seeking job opportunities (6, 7).
Many studies have addressed that lack of community awareness about malaria could contribute to the spread of the disease in part, hinder control strategy and increase risk of exposure to the disease (3, 8, 9) . Despite the rapid expansion of malaria into highland areas of Ethiopia and the movement of malaria experienced people to endemic areas, studies pertaining to knowledge, attitude and perception about malaria have only focused on communities living in malaria endemic areas (10, 11) . There is no data on the basic awareness about how malaria is transmitted and how people protect themselves from the disease among communities living in the highlands of Ethiopia. Therefore, in this study an effort was made to assess community awareness of malaria, its cause and mode of transmission, prevention and treatment as well as its mosquito vector in highland rural communities of west and north Shewa Zones, central Ethiopia. Peasant associations included in the study were ElalaGojo, Worka-Worebo, Beshi-Kiltu, Galessa-Kota Geshri, Gora-Ketaba, Gora-Worto, Woserbi, AdadiMeto and Mogora-Gara Dega. Elala-Gojo peasant association is found around Holeta town, 30 km to the west of Addis Ababa at an altitude of 2507 meters above sea level (measured using Global Position System, GPS). This peasant association is in close proximity to areas where malaria has recently been occurring. WorkaWorebo and Beshi-Kiltu peasant associations are found at 7 km and 32 km respectively, south east of Ginchi town, about 110 km to the south west of Addis Ababa. The area is located at altitudes between 2236 and 2246 meters above sea level. According to information obtained form the District Health Office and the local inhabitants, a malaria epidemic was occurred in 1998, a disease not previously common in these areas. GalessaKota Geshri is a peasant association about 18 km north west of Ginchi town and located at an altitude of 3022 meters above sea level. This peasant association is bordering Gare Arera peasant association where a malaria epidemic was occurred in 1998. Gora-Ketaba and Gora-Worto peasant associations are located around Muka Turi town, 78 km north of Addis Ababa, at altitudes between 2651 and 2682 meters above sea level. The area is in close proximity to malarious localities to the north. Woserbi peasant association is found in Sululita District 10 km to the north of Addis Ababa. The area is situated at an approximate altitude of 2740 meters above sea level. People living in this area usually move to malaria endemic areas like east Shewa Zone for temporary job opportunities (especially collecting crops). Adadi-Meto and Mogora-Gara Dega peasant associations are located around Sheno town about 80 km to the north east of Addis Ababa in north Shewa Zone. The area is located at altitudes range from 2835 to 2880 meters above sea level.
Methods

Study Areas and
Using the above information, selection of the study peasant associations was based on the following criteria: being assumed to be highland areas where malaria had not occurred or recently appeared, closer to malarious areas, non-immune populations living in those peasant associations frequently move to malaria endemic areas for various purposes such as search for seasonal job opportunities and grassland, and accessibility of the areas to the main road.
Sample Size Estimation:
Because there was no previous information on the level of community awareness in the study areas, EPI INFO 2002 software package formula for estimations in population surveys (11) was used. Thus, a minimum of 720 participants (20% compensation for non-respondents) were included in the study.
Selection of Study Participants and Data Collection:
Prior to data collection, the research team in collaboration with the respective health offices of each district identified the total number of highland peasant associations in that district which fulfilled the above stated criteria. Then, two to three peasant associations were picked using a lottery method from each district taking logistic problem into consideration, although many peasant associations were identified as eligible for inclusion. Based on the number of households in the selected peasant association, the estimated sample size (720) was proportionally distributed to the selected nine peasant associations. Each peasant association was stratified into manageable villages, certain villages were randomly selected and the number of houses in the selected villages was listed.
Based on the required sample size from that peasant association, houses were systematically selected from the villages. One person per household (head of the household, male or female) was interviewed about malaria, its mode of transmission, prevention and treatment using pre-tested structured questionnaires. The participants were interviewed by trained data collectors using the local language (Afaan Oromo) after explaining the aim of the study.
Data Analysis: Data were analyzed using SPSS, Version 10.0. Chi-square test was used to determine difference in the proportion of awareness between the peasant associations from various districts as well as between women and men participants. Differences were considered significant at p-value less than 0.05.
Ethical Consideration: Ethical clearance was secured from the Ethical Clearance Committee of Aklilu Lemma Institute of Pathobiology, Addis Ababa University before the implementation of the study. Informed verbal consent was also obtained from the study participants before interview. At the end of the interview, information about malaria, its mode of transmission, methods of prevention and treatment were explained to the study participants.
Results
A total of 770 individuals participated in the study giving a response rate exceeded 100%. Of these, 436 were males with age ranging from 20 to 100 years (mean 45.4) and 334 were females, age between 18 and 80 years (mean 40.1). Table 1 shows the socio-demographic characteristics of the study participants. The majority (91.2%) of the participants were from Oromo ethnic group, Orthodox followers (94.8%) and farmers (96.8%). More than half (69.2%) of the respondents were illiterate. Regarding the treatment of malaria, majority of the participants (81.6%) reported modern antimalarial drugs although about 28% of them identified the use of garlic mixed with a butter stored for about 7 years as effective malaria treatment. Few participants also mentioned that eating/drinking blood or stomach contents of black goat as effective treatment for malaria while others said smoking or drinking dried cow's dung stored for about 7 years. Among those respondents who mentioned the use of both traditional and modern antimalarial drugs, 132 (63.5%) stated that modern antimalarial drugs are more effective than traditional treatment, while 71(34.1%) of the participants mentioned that traditional treatment is more effective than modern antimalarial drugs.
Few of the participants mentioned that malaria could be prevented using antimalarial drug (9.6%) or mosquito net (1.7%) while about 57% of the participants reported that they had no information about preventive methods of malaria.
An attempt was also made to assess community awareness about malaria season and factors underlying seasonal variation. About 51%, of the participants said that malaria is more common from September to November. When asked why malaria is common during the reported months, 67(17.5%) individuals mentioned the abundance of mosquito breeding while others Among the respondents who heard about mosquito, 451 (81.6%) individuals mentioned that mosquito transmits malaria. Of these individuals, the majority (91.6%) mentioned that mosquito transmits malaria through biting at night (42.6%), day time (16.2%) and anytime (30.0%). Some of the respondents believed that mosquito bites or landing can be prevented using various methods like mosquito net, eating or keeping garlic in pocket, covering the whole body with cloth during the night and spraying the house/rooms with insecticides. Table 5 shows knowledge of communities about the cause, mode of transmission, symptoms, treatment and prevention of malaria in the various studied localities. Although the majority of the participants from various localities had heard about malaria, participants from Sheno, Muka Turi and Sululita areas were found to better in identifying the cause of malaria than those participants from Ginchi and Holeta areas (p < 0.05). In contrast, participants from Ginchi area were found to be better in identifying the common signs and symptoms of malaria than participants from other localities (p< 0.05).
Regarding the treatment of malaria, higher proportion of participants from Ginchi and Holeta reported modern antimalarial drug than participants from other localities (p< 0.05). Majority of the participants from Ginchi and Holeta had heard about mosquito vector compared to participants from other localities (p< 0.05). On the other hand, it seems that participants from the various localities had similar information that mosquito transmits malaria through biting (p> 0. 05). 
Discussion
In this study, we assessed community awareness about cause, mode of transmission, symptoms, treatment, and prevention of malaria as well as knowledge of mosquito vector in communities living in central highlands of Ethiopia previously known Shewa province. The results indicated that almost all the study participants from the various peasant associations knew that malaria is a serious disease for all age groups. Most of the participants have also mentioned some of the common signs and symptoms of malaria and modern antimalarial drugs as the best treatment for malaria though their level of knowledge in identifying the symptoms was not as high as that found in the malaria endemic areas of the country (11, 12) .
On the other hand, the study indicated that the majority of people living in the study areas had little or no information regarding the cause, mode of transmission and preventive methods of malaria. Very low proportion of the participants was aware that malaria could be transmitted from person-to-person through mosquito bites. Though mosquito bite was implicated as a cause of malaria, the aetiologic agent of malaria was not suggested as people usually incriminate mosquitoes as the causative agents of malaria (13, 14, 15) . Similar to previous reports from elsewhere (16, 17, 18 ), a considerable number of the participants have also associated the cause of malaria with various factors such as exposure to bad air, starvation/thirst, or evil sprit like sleeping with something like a person or animals like cat, dog or bird and call by somebody in a dream. These wrong beliefs could hamper prevention and control of the disease.
The results also indicated lack of a clear knowledge about the spread of the disease, which has been observed in several studies in malarious areas (11, 19) . Among those individuals who knew that malaria could be transmitted from person-to-person, a considerable number of them believed that the disease could be transmitted from a malaria patient to another person in several ways. These include contact with patient's sweat, cloth, vomit, breathing or eating with the patient. However, when asked about the role of the mosquito, a large proportion of respondents mentioned that it transmits malaria through biting which is comparable to the knowledge of communities in malarious areas of Ethiopia (12) .
Since people living in the study areas especially, males often move to malaria endemic areas such as Modjo and Interestingly, about half of the participants had awareness about the peak malaria transmission season (September to November) in the endemic areas though they had no clear information why the disease is common during those months.
Early diagnosis and effective treatment with appropriate antimalarial drugs are the major strategies to reduce morbidity and mortality due to malaria (20). This could be hindered either by lack of knowledge about the cause of malaria, its effective treatment or community beliefs of the disease (18, 19, 21, 22, 23) , which leads to many deaths. In this study, differences in knowledge about the cause, signs/symptoms and treatment of malaria as well as mosquito vector were compared among the participants from various localities. Participants from the epidemic-prone (Ginchi and Holeta areas) were found to be better in identifying signs/symptoms of malaria, considering modern antimalarial drugs as effective for the treatment of the disease and choosing of chemoprophylaxis, bed net, spray and avoiding stagnant water as preventive methods of malaria which is in agreement with previous studies done elsewhere (11, 12, 13) . On the other hand, practice of using traditional medicines such as garlic, butter, tobacco and other remedy for the treatment of malaria as well as for preventive mechanisms was highly reflected by respondents from Sululita, Muka Turi and Sheno areas. About 34% of the participants even believed that traditional medicine is more powerful than modern antimalarial drugs as complete cure for malaria. This could have a considerable impact on the treatment seeking behaviour of the communities in the study areas.
In conclusion, this study revealed that communities of the study areas frequently visit malarious areas for different purposes. Nevertheless, they have no sufficient information regarding the mode of malaria transmission, its effective treatment and protective methods despite a high level of awareness about the public health importance of the disease. Hence, emphasis should be given to health education programs for prevention and control of the expansion of the disease into highland or epidemic-prone areas of Ethiopia. Because of financial constraints, our study was restricted to very few communities in highland localities in central Shewa.
Undertaking such studies in various highland areas of the country would be useful for the control of the disease.
